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Introduction
In 2017, the German Federal Statistical Office reported that the raw Gender Pay Gap (GPG), i.e. the relative wage differences between men and women, is 21 % in Germany.
The report shows that occupational choice plays an important role in the GPG (Finke, Dumpert, and Beck, 2017) . As shown in table 1, which presents the GPGs in the ten largest occupations in Germany, the GPG varies substantially across occupations: For instance, in Nursing as well as Education and Social Work, women and men have similar wages on average. In contrast, in occupations such as Machine-building and -operating, and Business Organization, the GPGs are very large. In these occupations men earn on average 25 % and 35 %, respectively, more than women. Hence, the question arises why the GPGs vary so much between occupations and how occupational characteristics are related to these differences.
Occupation
Gender Pay Gap In this paper, I systematize occupational differences in order to reveal whether, and to which extent, the GPG is linked to occupational characteristics in Germany. Using the first estimate the GPGs within occupations. Second, I descriptively systematize the dif-ferences between occupations by explaining the variance in the occupation-specific GPGs.
For this systematization, I aggregate information on working conditions at the occupational level.
To highlight the relationship between occupational characteristics and the GPG, I show differences in the GPG between different occupations. In the raw data, we observe higher GPGs in occuppations with mainly leadership positions and in occupations with interactive and analytical non-routine tasks. Moreover, the data suggest a relationship between the linearity in earnings and the size of the GPG. An occupation is defined as linear if hourly wages are constant along the distribution of working hours. In contrast, persons who are employed in occupations with non-linear earnings face wage premia for longer working hours. Specifically, the data reveal that in particular occupations in the medical sector, that have low GPGs, tend to remunerate linearily. In contrast, occupations with non-linear earnings, which are more pronounced in the business sector, have higher GPGs.
However, these findings may result from differences in observables.
Therefore, I estimate, in the first step, the adjusted GPG within occupations based on individual characteristics. After controlling for human capital and firm characteristics, the average GPG within occupations is 13 %. While in some occupations women earn more than men (e.g. Civil Engineering or Event Organization), female employees in Legal Services earn 33 % less, while and Actresses, female Dancers and Athletes earn even 53 % less than their male colleagues. Excluding part-time workers from the regression leads to slightly different results, which emphasizes the impact of part-time workers when estimating the GPG.
In the second step, I regress occupational characteristics on the GPG obtained in the first step. To measure, whether or not, the linearity in earnings is related to the GPG, I introduce the non-linearity index. This index gives the relative occupation-specific difference in the hourly wage between persons working more than 40 hours per week and those working less than 25 hours. I find that occupations with more linear earnings show more equal wages between men and women. Moreover, in contrast to the raw data, occupations with more routine tasks have larger GPGs on average. According to the literature, occupations with linear earnings (Goldin, 2014) and with non-routine tasks (Bhalotra and Fernández, 2018 ) have a higher level of substitution. These relations indicate the importance of substitution when it comes to the GPG: The more that employees can replace each other, the less pricey is the absence of a particular employee and the lower is the GPG.
Moreover, GPGs are higher in occupations where a high share of employees have supervisory power, which indicates a glass ceiling. In addition, I find that the share of public firms reduces the inequality in wages between men and women as these firms are more likely to provide collective agreements. These agreements do not just decrease the leeway in discrimination among workers but might also have positive external effects on other firms.
Hence, private companies may reward their employees according to the wage agreements of the public firms.
A considerable literature examines the various reasons for the GPG. 1 Besides the large strand that focuses on gender differences on behavior (Babcock and Leschever, 2003; Bertrand, 2011; Croson and Gneezy, 2009; Niederle and Vesterlund, 2007) , many earlier studies focus on selection. That is, men often earn more than women because they select in better paying firms (Card, Cardoso, and Kline, 2016; Coudin, Maillard, and Tô, 2018; Goldin, Kerr, Olivetti, and Barth, 2017) or working in occupations with higher earnings (Blau and Kahn, 2017; Ludsteck, 2014; Murphy and Oesch, 2016) . But even within occupations, there is still a substantial GPG (Goldin, 2014; Hinz and Gartner, 2005) . However, less is known on the occupation-specific GPGs, and more precisely, why they vary substantially across occupations.
My interest on the role of occupational characteristics to explain differences in the GPGs between occupations is based on a study by Goldin (2014) . In this paper, she shows that the GPGs in the American labor market vary substantially between occupations and that is linked to the degree to which hourly wages increase with the number of working hours.
Hence, in occupations where the wage level is independent of working hours, the GPG is lower than in those occupations where earnings increase disproportionately with the number of hours worked.
There is still uncertainty, however, to what extent these results can be transferred to other labor markets. In this paper, I focus on the German labor market because it is characterized by a high share of part-time work. However, part-time work is a quite female phenomenon: in 2017, 48 % of women and 11% of men worked in part-time (Statistisches Bundesamt, 2018a) . Moreover, the role of occupations in Germany is very important as they determine, to a high degree, the professional pathway. Since the German education and vocational training system is highly standardized, apprenticeship training serves as a strong signal for a specific knowledge in one particular occupation. As a result, the number of occupational shifts decreases, while making occupational changes rather complicated (Allmendinger, 1989) .
Moreover, I extend the analyses of Goldin (2014) first by introducing a non-linearity index that allows to show a more general link between the linearity in earnings and the GPG.
Second, I incorporate additional characteristics, such as the distribution of hierarchy levels and the tasks on the occupational level to describe why the GPGs vary between occupations.
The paper is structured as follows. The next section presents some bivariate correlations between the raw GPG and some occupational characteristics. The third section is concerned with definitions and the data. Section four describes the estimation strategy used to analyze the relationship of occupational characteristics and the GPG, which consists of two steps. In the first step, I estimate the occupation-specific GPGs. The second steps aims to systematize the differences in the gaps across occupations by regressing the GPG on occupationals characteristics. Section five provides the results of the estimation, while section six discusses the findings. The last section concludes.
2 Why the GPG may be linked to occupational characteristics Before discussing the empirical strategy and results, this section presents bivariate correlations between wages and several occupational characteristics, which highlights the role of occupations when analyzing the GPG.
Linearity of earnings
For the American Labor Market, Goldin (2014) shows that differences in the GPGs between occupations are related to the degree to which hourly wages depend on the number of working hours. In this context, she differs between occupations with "linear" and "non-linear" earnings. In occupations with linear remuneration, the hourly wages are independent from the number of hours worked and thus, earnings increase linearly with the working hours. In contrast, in occupations with non-linear or convex earnings, wages rise with the number of working hours. Therefore, the earnings increase disproportionately with the hours worked. Goldin (2014) argues that in occupations with non-linear remuneration presence is of high value and therefore, flexible working hours is costly to the firm as employees are not available at a specific time. Conversely, workers in occupations with linear earnings can easily be substituted by each other such that flexible working hours do not lead to higher costs for the employers.
She observes that occupations with linear earnings (e.g. pharmacy) have lower GPGs than those with non-linear earnings (e.g. MBA, JD). As part-time workers are predominantly female, the (non-)linearity of earnings can partly explain why the GPG varies over occupations in the U.S.
The correlation between the linearity of earnings and the size of the GPG may also hold true in the German labor market, as shown in figure 1 . Out of the ten largest occupations in Germany, Business Organization is the one with the highest GPG, while Nursing has the smallest (see 
Hierarchy and tasks
Moreover, a considerable literature shows that the GPG is substantially large at the top of the wage distribution (Arulampalam, Booth, and Bryan, 2007; Blau and Kahn, 2017; Busch and Holst, 2009; Collischon, n.d.; Gallego Granados and Wrohlich, 2018) . This finding may be the result of a "glass ceiling," i.e. it is difficult for women to enter top positions.
Hence, the variation in the GPG between occupations may be related to the fact that occupations are differently affected by the glass ceiling. To test this relationship, I make use of the "performance group" that describes the hierarchical rank of each employee. In addition, the literature emphasizes the role of tasks to explain the GPG. Black and Spitz-Oener (2010) show that the decrease of the GPG over time is partly related to changes in the work content because of workplace computerization. This is why, the share of non-routine interactive and analytical tasks has increased more for women than for men.
In contrast, women's share of routine tasks has decreased stronger than men's. Moreover, computerization decreases the relative price of routine tasks. Thus, task-based technological change favors women more than men, and is therefore partly explaining why the GPG has decreased over time.
However, less is known about GPGs within tasks. Therefore, occupations are grouped on the task that is mainly performed, with figure 3 showing male and female wages within each task. The graph indicates that men's wages differ substantially across tasks: While men, earn on average, 14 euro per hour in occupations with manual non-routine tasks, the male wage level in occupations with analytical non-routine tasks is around 28 euro per hour. In contrast, female wages are more constant across tasks, varying between 12 and 16 euro. Only in occupations with analytical non-routine tasks is the average hourly wage above 20 euro.
Hence, figure 3 illustrates that the GPG varies across tasks. Moreover, it indicates that these gaps between men and women are mostly related to remarkable heterogeneities of male wages between different tasks.
To sum up, comparing wages between occupations with different occupational characteristics suggests that they may be correlated with the GPG. However, these findings are based on simple group comparisons and may also result from differences in observables.
Therefore, the next sections provide more information on the data set and the empirical strategy to test whether, and if so, which occupational characteristics are linked with the adjusted GPG.
Data and Descriptives

Data Source
The estimation is based on the SES, which is a linked employer-employee data set provided by the Federal Statistical Office. The data set offers detailed information on work characteristics, including earnings and hours worked. The data come from the employers or, in Education and Public Administration and Defense or Social Insurance sectors, from the personnel statistics of the public service (Statistisches Bundesamt, 2018c) . In contrast to survey data, the administrative provision of wage information substantially decreases the likelihood of measurement errors. Due to the duty of disclosure, nonresponse, which is often a concern in survey data, does not bias the results (Kapteyn and Ypma, 2007) .
The SES are cross-sectional data that are collected every four years since 2006. The data offers information about the employee (e.g. gender and occupation), the employment (e.g. wage and working hours) and the employer (e.g. firm size and public vs. private ownership).
In this paper, I use the 2014 wave, which also provides information on performance group, shift work, leadership positions, and overtime hours. The gross sample size of employers exceeds 60,000, while that of employees exceeds 1 million observations (Statistisches Bundesamt, 2018c) . This large sample size is a major benefit of the data as it allows detailed analyses within occupations.
Another important advantage of the data is that it provides information on working hours.
Existing studies (e.g. Gartner and Hinz, 2009; Hirsch, 2013) that estimate the size of the GPG in Germany use administrative data provided by the IAB. As IAB data offer daily wage information but not work hours, the analyses are usually only based on full-time employed persons (e.g. Gartner and Hinz, 2009 ) to make wages more comparable. Re-stricting the sample to full-time employees not only excludes nearly half of the females 2 but also concentrates on a very selective group of women.
Definitions i. Hourly wages
The estimation of the GPG is based on hourly wages, which relies on the number of agreed working hours per week plus the number of paid over-time hours. Further, this number is multiplied times 4.3 to determine the number of agreed monthly hours. Finally, the monthly gross earnings, which includes pay for overtime and shift work, is divided by the number of working hours per month.
ii. Occupations
Occupations form the key element of this study and group similar jobs with similar formal training. They are defined based on the three-digit-level 3 and differentiate between 144 occupations, which are given in the appendix. As an example, this definition allows for distinguishing between human and veterinary medicine, but not between surgeons and pediatricians.
iii. Tasks
The SES are merged with aggregated data on tasks for 2013 4 provided by the IAB. This data contain the composition of tasks and the main task within each occupation (see Dengler, Matthes, and Paulus (2014) for more detail). The tasks are grouped in the following way: Analytically non-routine tasks, interactive non-routine tasks, cognitive routine tasks, manual routine tasks and manual non-routine tasks. An overview of the specific activities within each tasks is presented in table (6) in the appendix.
As an example, in the occupation of Education and Social Work, the share of analytically non-routine tasks is 33 %, of interactive non-routine tasks is 51 %, and of manual nonroutine tasks is 11 %, while the share of routine tasks in this occupation is rather small.
Only 5 % are cognitive-routine tasks and there exist no routine manual tasks. In contrast, industrial occupations such as glass-or ceramic-making have mainly routine manual tasks.
The task-data does not offer information on soldiers. For this reason, I exclude four occupations, which describes different ranks of the German army, from the analysis.
2 As mentioned before, the 48 % of the employed women work in part-time (Statistisches Bundesamt, 2018a) .
3 The assignment to the different occupations is based on the classification of occupations 2010 (KldB 2010, Paulus and Matthes (2013) ). 4 I assume that tasks within occupations are stable over time.
iv. Non-linearity index
To measure the linearity of earnings within occupations, I introduce a non-linearity index.
It gives the relative wage gap within occupations between persons working more than 40 hours per week and those working less than 25 hours. The less linear the remuneration within an occupation, the larger is the hourly wage gap between persons working more than 40 and less than 25 hours, and, thus, the higher is the index. Table 2 shows the non-linearity index for the five occupations with the most (non-)linear remuneration given that the occupation has more than 1,000 observations. In these "most linear" occupations, such as sales occupations for drugstore products or journalism, parttime workers earn more than those with more than 40 hours/week. In contrast, managers who work less than 25 hours/ week earn 47 % less than their colleagues with long working hours.
In comparison to the American labor market, Germany shows similar trends with regard to occupations with (non-)linear earnings: Occupations in the medical sector, such as selling drugstore products or pharmaceuticals or nursing, tend to remunerate more linear, while occupations in the business sector such as business organization or managing are occupations with highly non-linear earnings. This finding emphasizes that despite the international differences between these labor markets, the conditions within occupations seem to be similar. Table 3 provides the summary statistics for the entire sample and separately for women and men. With respect to their individual characteristics men and women differ in their wages, tenure, and the probability of holding a leadership position. As expected, men have significantly higher hourly wages than women. While men earn on average 20.9 e per hour, the average hourly wage of women is more than 5 e smaller. Moreover, men tend to work longer in the same establishment than women and are more likely to hold a leadership position. Additionally, the average age is 41 years and 88 % of the sample has a permanent contract.
The majority of the sample (63 %) does not have any A-Levels; instead they have vocational training, with a distinct minority of the sample having completed tertiary education (University: 14 %, Polytechnical school: 2 %). The share of persons without vocational training is slightly smaller than the official numbers in the microcensus provided by the federal statistical office. As the sample is restricted to the working population, it is better educated than the average population.
One quarter of the (female and male) employees work in East Germany 5 . Furthermore, 72 % of the establishments are located in urban regions. On average, the establishment have more than 700 and companies more than 3,700 employees but men tend to work in larger establishments and companies.
The third part of the table shows occupational characteristics. The table demonstrates that women work in occupations with fewer overtime hours and smaller shift bonuses. In contrast, men and women work in occupations with similar level of linearity of earnings.
Regarding the distribution of hierarchy levels, typically employees work in occupations,
where the majority has difficult activities and the minority does unskilled work. The distribution of these groups does not differ between men and women.
Moreover, the table shows how tasks are distributed across the sample. Employees work mostly in occupations with cognitive routine (30 %) or analytical non-routine tasks (23 %).
In addition, men are more likely to work in occupations with manual tasks and women in occupations with more interactive non-routine tasks. 
Empirical Strategy
Section 2 presents binary relations between occupational characteristics and the raw GPG.
However, parts of these wage differences may come from dissimilarities regarding education levels, tenure or firm size. To control for these differences, I estimate the adjusted GPG within occupations as a first step. In the second step, I use occupational characteristics to systematize the variance in the adjusted GPGs between occupations.
Thus, as a first step, hourly wages are regressed on age, tenure, education, location of the establishment (East vs. West Germany, urban vs. rural area) size of the establishment and the company, having a leadership position, and having a permanent contract. These variables are summarized in vector X i . In addition, the model contains gender (δ i ), occupational fixed effects (γ j ), and their interaction (α j ). This interaction term gives the conditional wage (y ij ) differences between men and women within each occupation j, i.e.
the adjusted GPG, and, therefore, is the coefficient of interest. The indicators illustrate that each individual i is working in an occupation j.
However, it is likely that some unobserved preferences are correlated with the explanatory variables, especially with the occupation fixed effects. Hence, persons working as managers may have stronger preferences for professional success, while employees in Education and Social Work may seek a better reconciliation of family and working life. That is, wage differences between those two occupation may also come from selection processes.
In addition, the α j coefficient might be biased due to different selection processes within occupations. It is possible that in some occupations, such as medicine, men and women select into different occupational sub-groups with diverging wage levels. But women are more likely to select into the relatively low remunerated occupational sub-group of pediatricians as into the sub-group of surgeons, which has a relatively high wage level (Gesundheitsberichterstattung des Bundes, 2019; Statistisches Bundesamt, 2018b) . Therefore, the size of α j might not necessarily come from discrimination, but might also be the result of (unobserved) selection.
Thus, the estimates of (1) would be unbiased if the residuals were orthogonal. But due to the selection within occupations and occupational groups, the condition formulated in (2) might be violated. Therefore, the estimated coefficients do not necessarily reflect the causal link between the independent variables and the wage.
The second step aims to systematize the variance in the adjusted GPG, α j , between occupations. Therefore, the occupation-specific wage differences, estimated in (1), are regressed on different occupational characteristics (δ) such as shift bonus, non-linearity of earnings, and tasks.α
In equation (3), the selection into occupations also has a crucial impact on the interpretation of the results because it affects both sides of the equation. As mentioned above, it is probable that estimated α j differs from the true α * j . Therefore, the relationship between the true and the estimated coefficient can be formulated as following, where a signifies the measurement error:
Thus, we can rearrange equation (3) as follows:
The results of the estimation are only biased if the measurement error a is correlated with the covariates. However, this is very likely, if we think, for example, about the share of women within an occupation. Hence, women working in a female-dominated occupation, such as sales or nursing, may prefer to work in these occupations as they offer a better reconciliation of family and working life due to flexible working hours. Men, in contrast, may work in these occupations for other reasons. It is also possible that women working in male-dominated occupations, like technical occupations in the automotive building industry, may be a very selective group. That is, these women might be more ambitious than the average population and, therefore, also more labor market attached than men in these occupations.
In addition, the selection into occupations also may affect the right-hand side of equation (5). It is possible that persons may select into an occupation because it has shift bonuses or, in contrast, other persons may not work in this occupation because it includes shift work.
Because people do not select randomly into occupations, the assumption of orthogonal residuals does not hold (equation (6) and (7)).
As a result, the estimates of the second step (3) are likely to be biased. This is why the coefficients cannot be interpreted in a causal way. However, even if the results come from selection, the estimated coefficients tell us more on wage differences between women and men: The results indicate whether, and if so, which occupational characteristics are linked to the GPG.
Results
This section presents the relationship between occupational characteristics and the GPG.
First, I present the estimation results of occupation-specific GPGs. In the second step, I descriptively systematize the differences in the adjusted GPGs between occupations.
Therefore, I analyze to what extent occupational characteristics can explain the variance in the GPGs.
First step: The GPG within occupations
Figure (4) graphs the distribution of the coefficient of interest α j , estimated in equation (1), that gives the adjusted GPG in each occupation for two specification. 6 The first specification shows how the GPGs are distributed if equation (1) In addition, the sample selection could affect the estimation results of previous studies (e.g. Ludsteck, 2014) , which estimated the occupation specific GPGs based on full-time employees. The results would be biased if the relationship between the occupations, thus the ranking, is affected. Therefore, table 4 presents the occupations with the highest and lowest GPG in both specifications.
In the main specification, which is based on the entire sample, Event Organization and Alternative Medicine have the lowest GPG, which is even positive. That is, in these occupation men earn on average 6 % and 4 % less than women. There are other occupations 6 The estimation results of equation (1) for the entire and the full-time sample is given in the appendix in However, in other occupations, like Managing Directors and Legal Services, women earn 26 % and 33 % less than men, which is similar to the American labor market (Goldin, 2014) . The highest GPG occurs for Actors, Dancers and Athletes, where women earn 51 % less than men. However, these are a rather small occupations, where a few outliers can have an outsized impact on the results.
In the second specification, which excludes part-time worker, the ranking changes slightly.
Hence, the selection into full-time might affect occupations differently. This results highlights the importance of adding part-time workers when comparing GPGs across occupations.
Second step: The relationship between occupational characteristics and the GPG
The second step aims to explain the variance of the GPG across occupations that was obtained in the first step. Therefore, I add occupational characteristics stepwise to the model. hours. This finding suggests that women are less likely to select into occupations with many over-time hours, but once they work in these occupations they do not earn less then men.
The second row shows that the shift bonus amounts correlate slightly negatively with the GPG. That is, the GPG is higher in occupations where shift work has a larger impact on wages. Shift bonus are paid for night work or for work on Sundays and holidays. Assuming that women are more concerned about reconciliation of family and working life (e.g.
Blau and Kahn, 2017), they will be less likely than men to work on weekends or at night.
In the third row, the non-linearity index is included in the model. The negative and significant coefficient emphasizes the relationship between linearity in earnings and the GPG, which was indicated in section two. Thus, the larger the relative wage difference between persons, who work less than 25 hours per week, and those working more than 40 hours, the higher is the occupation-specific GPG. As a reminder, women are more likely to work part-time and, therefore, are more affected by part-time penalties. This result confirms not only Goldin's (2014) findings but extends them to a more general level: The relationship between the linearity in earnings and the GPG, which is observed in some occupations such as Nursing or Business Organization, is not random but rather systematical.
However, this relationship might not (only) be the result of discrimination but can also come from selection into full-or part-time. In a recent study, Gallego Granados (2019) highlights that positive selection into full-time work has a substantial impact on the parttime wage gap. Hence, lower wages in part-time do not necessarily mean a part-time penalty but can also result from lower productivity.
In specification (IV), the distribution of hierarchal groups within occupations is added to the model. The results indicate that the GPG is greater in occupations with a large share of employees holding leadership positions, which is also observed in the raw data (section 2). As the link still holds after controlling for observables, this finding hints at the presence of a glass ceiling and, therefore, is in line with previous studies (e.g. Arulampalam et al., 2007; Collischon, n.d.) . In addition, this result broadly supports the work of Busch and Holst (2009, 2011) , which shows higher GPGs in managerial positions. Moreover, the insignificance of the coefficients of the remaining hierarchical groups reveals that the link between the GPG and the distribution of hierarchical groups is not linear but rather represents a penalty for women in leadership positions.
In addition to the glass ceiling, this relationship may also have other causes, such as differing negotiation skills. Previous research shows that women negotiate their wages less successfully than men (e.g. Niederle and Vesterlund, 2007) and negotiating occurs mainly in jobs with supervisory power.
Moreover, after including hierarchical groups, the coefficient of shift bonus becomes insignificant. This result indicates that the correlation between the shift bonus and the GPG in models (II) and (III) may be driven by occupations with large shift premia and high shares of employees in leadership positions.
Occupational tasks enter the model in the fifth row of table (5). The highly significant coefficients and the large increase of the R 2 emphasize the importance of tasks in explaining differences in the GPG between occupations. The results reveal that the GPG is larger in occupations that have mainly cognitive or manual routine tasks.
The findings is consistent with that of Bhalotra and Fernández (2018) , who observe a similar relationship for the Mexican labor market. The authors argue that the level of substitution between men and women, which varies across tasks, can explain the differences in the GPG. Compared to those with manual and routine tasks, occupations with analytical non-routine tasks have a high level of substitutability between the sexes, which thus decreases the GPG. If we assume that this link holds more generally, we can say that non-routine tasks have a higher level of substitution than routine tasks. Thus, this relationship underlies the argument of Goldin (2014) saying that the more that workers can replace each other, the lower is the GPG.
In contrast, higher GPGs in routine tasks may also result from selection. Adda, Dustmann, and Stevens (2017) assume that women with a higher preference for fertility select into occupations with manual routine tasks. That is, the GPG in these occupations may come from differences in labor market attachment between men and women.
The higher GPGs in routine tasks, however, is surprising if we compare it with the raw GPGs within tasks (figure 3). Without controlling for observables, we observe the largest (absolute) wage gaps in interactive and analytical non-routine tasks. These differences between the adjusted and the raw GPG indicates that women are either working in generally less remunerated occupations within these tasks or that men have higher endowments of human capital.
In rows (VI) and (VII), the linear and quadratic terms of the share of women is added to the model. The insignificance of both coefficients emphasizes that women earn less than men irrespective of whether they work in a female-or a male-dominated occupation. Like previous studies, we find that a large part of the GPG is linked to the fact that male-dominated occupations are on average higher rewarded than female-dominated occupations (e.g. Levanon, England, and Allison, 2009 in the U.S., Hausmann, Kleinert, and Leuze (2015) in Germany). However, once they are working in a male-or femaledominated occupation, the size of the occupation-specific GPG does not depend on the share of women.
The last specification includes the share of public owners within occupations to explain the GPG. The coefficient is highly significant, which indicates that public ownership is negatively correlated with the GPG. That is, the size of the GPG depends on whether an occupation is mainly performed in public or private firms. One possible reason for this relationship may be that employees in the public sector are mainly paid in accordance with collective agreements. These contracts ensure that persons with the same work experience and educational degree earn the same, which prevents discrimination. In contrast, in the private sector wages are often negotiated. As women are typically less successful at wage negotiations than men (e.g. Croson and Gneezy, 2009 ), this might explain why the GPG is higher in the private sector.
In addition to collective agreements, the positive relationship between the share of public firms and the GPG may result from selection. Hence, it may be that more labor market orientated men prefer to select private firms.
Moreover, after including the firm ownership in the model, the coefficient of manual non-routine tasks becomes significant. That is, occupations with mainly manual nonroutine tasks have, on average, higher GPGs. This finding is consistent with that of Bhalotra and Fernández (2018) who find lower level of substitutability between men and women in occupations with manual tasks. The result also highlights that this relationship is more likely to appear in occupations that are mainly done in private firms.
Thus, some characteristics like the linearity in earnings, the distribution of hierarchical groups, tasks, and the share of public owners are related to the size of the GPG. However, in total, occupational characteristics cannot even explain a third of the variance in the GPG. Hence, the major part of the GPG is not linked to the observed occupational characteristics; rather there might exist more characteristics that cannot be observed in the data. As an example, it is possible that the link between within-occupational segregation and the within-occupational GPG is stronger in some occupations than in others.
In human medicine, for example, women are more likely to work as pediatricians, while men tend to work as surgeons; the latter having a higher average wage level (Gesundheitsberichterstattung des Bundes, 2019; Statistisches Bundesamt, 2018b) . In the occupation of teachers, in contrast, men are more likely to be math or physics teacher and women are more likely to teach languages (Weeber and Hobler, 2015) . This, however, has no effect on their wages as, due to collective agreements, these are independent of the subject taught. The previous section shows that some occupational characteristics are linked with the GPG but the question arises as to why do we still observe substantial differences in the gaps between occupations. To answer this question, it might be useful to take a step back and to look at wage differences in greater detail. By graphing the GPG across age groups, figure 5, 7 highlights that the wage differences between men and women varies across age. While women aged 25 to 35 earn even more than their male colleagues, the GPG decreases substantially in the age category 36 to 40 to -14 % and remains around this level until the age of 55, which is consistent with previous research (e.g. Goldin, 2014) . In the male-dominated occupation of Machine-building and -operating, the GPG for the youngest cohort is relatively low (-6 %) and falling to -20 % (36-40), and reaching -27 % in the oldest age groups. The share of women, however, develops in the opposite direction.
That is, in the younger cohorts fewer women (in comparison to men) work in this occupation than in the older cohorts. Similar trends can be observed in the full-time sample.
These findings could be interpreted as a change in group selection. Hence, fewer women are selecting in this occupations, but those who do, appear to be a very selective group and the extent of positive-selection may be increasing over time.
In addition, in the Sales Occupation, the GPG decreases across age groups. While men aged 25 to 30 earn 17 % more than their female colleagues, men in the oldest age group earn 27 % more than women. Again, we observe an increase in the share of women in the entire sample. However, the share of women in the full-time sample between 31 and 40 years drops. This finding may be related to the fact that women with young children are more likely to work part-time. As a reminder, in the data we observe tenure and age of employees but not whether, and if so, for how long they have worked part-time. This example shows that the adjusted GPG may be overestimated as tenure does not allow for differentiating between part-time and full-time work experience within the firm. Moreover, the data gives no information on duration of employment breaks, which also might lead to an overestimation of the GPG. In addition, we cannot observe whether an employee has been promoted within this occupation, such that she or has more responsibilities, which justifies wage differences. As Blau and DeVaro (2007) shows, men are more likely to be promoted, which may explain some parts of the adjusted GPG.
Comparing Sales Occupation and Education and Social Work, emphasizes the role of linearity of earnings and collective agreements. Employees in Education and Social Work also show a remarkable drop in the share of women in the full-time sample, which, in this occupation, however, is not related to a drop in the GPG. Due to collective agreements, men and women earn the same. Moreover, hierarchical structures are more flat in those occupations, which reduces the impact of unobserved promotions on wage differences.
In Business Organization the GPG is stable across ages, which indicates that even at the beginning of their careers women earn 19 % less than their male colleagues. As men and women might have similar biographies at the beginning of their careers, the wage In sum, these results indicate that the GPG increases with age but the extent to which the GPG is correlated with age, differs substantially between occupations. This finding may also be linked to missing data. As a reminder, the SES is a cross-sectional data including tenure and age, but not the entire employment biography. Hence, we observe potential but not actual work experience. Further, the data offers no information on preferences and, therefore, does not allow for correcting for selection processes not only in occupations per se (e.g. Adda et al., 2017) , but also in full-or part-time employment (e.g. Gallego
Granados, 2019).
These findings emphasize that the data misses important information that may be related to differences in earnings between men and women such as part-time work experience or career breaks. Therefore, GPGs may be overestimated and the bias may vary across oc- 
Conclusion
The aim of this study is to analyze whether or not, occupational characteristics are able to explain the variation in the GPG in Germany. Based on a two-step approach, I show that the adjusted GPG varies substantially across occupations: The largest gap is observed in the occupation of Actors, Dancers and Athletes (51 %), and in other occupations such as in Event Organization, in contrast, women earn even 6 % more than men.
In the second step, I link the GPG to occupational characteristics such as the share of women or the non-linearity index, that gives the relative difference in hourly wages between persons working more than 40 hours per week and those with less than 25
hours. The results reveal that there are four occupational characteristics that are highly correlated with the GPG: The non-linearity in earnings, the hierarchical composition, the tasks and the ownership of a firm. Hence, the results do not only confirm previous findings from the USA, where selected occupations with non-linear earnings tend to have higher GPGs, but extends them to a more general level. Moreover, there is evidence of a glass ceiling as the GPG increases with the share of persons having supervisory power. In addition, the result supports the findings from the task-based literature, as it shows higher GPGs in occupations with routine tasks. Both, the negative relationship between the non-linearity in earnings and the GPG and higher wage dif-ferences in routine tasks, emphasize the role of substitution: The more that employees can be substituted with other employees, the lower is the GPG. Finally, collective agreements in public firms result in more equal wages between women and men.
However, the model explains only a quarter of the variance in the GPGs across occupations, thus emphasizing that a major part remains unobserved. Further, information such as actual work-experience in part-and full-time might be correlated with the GPG but cannot be observed in the data. Therefore, the adjusted GPG and, thus, differences between occupations may be overestimated. All coefficients are statistically significant. 
